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Abstract 
The paper describes the design and construction of a bridge across a pond and a local road on the road I/35 Bílý Kostel - 
Hradek nad Nisou. The bridge comprises 5 spans with lenghts of 40,00 + 3 x 50,00 + 40,00 m. Total length of the bridge is 
247 m.   
The substructure of the bridge consists of concrete abutments and four intermediate concrete piers. Abutment 
foundations are supported on bored piles and intermediate pillars on spread foundations. Two pillar foundations have been 
constructed on the lake bed which required sheet pile cofferdam.  
The superstructure was manufactured by sections in a dedicated area and launched using the incremental launching 
method. The continuous steel-concrete composite superstructure was designed as a twin steel plate girder with steel 
bracings and a top flange connected to a composite concrete haunch slab. Plate girders both of which rest upon a set of pot 
bearings are 2,5 m high and 7,0 m apart.  
The fabrication yard was stationary and located behind the abutment. A lightweight nose was fitted to the cantilever end 
of the superstructure to reduce the cantilever deformations during launching. The bridge supports were equipped with 
special teflon sliding bearings and friction was recorded at each jacking operation. Temporary support was incorporated 
between the abutment and the pier. The reinforced concrete composite haunch slab was cast on travelling formwork 
primarily at the midspans and subsequently above the piers.  
The construction was accomplished rapidly without any complications in the difficult access terrain. This proved the 
chosen steel concrete composite superstructure tangible, especially for the case of segmental launching construction.   
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1. Basic information 
The bridge is a part of road I/35 Bílý Kostel – Hrádek nad Nisou road relocation project designed in 
S 11,5/80 category for a total length of 7,636km. The road alignment crosses over Vaclavice stream and 
Vaclavice dam in the vicinity of Grabstejn and Vaclavice municipalities. Therefore the longest and technically 
most interesting bridge of the whole project was realised at this location. From structural perspective, the 
structure was designed as a composite double girder bridge. In the final state, the bridge functions as five span 
continuous structure. It has a total length of 247.00 m, with the span arrangement selected as 40.00 + 3 x 50.00 
+ 40.00 m.  
 
 
 
Fig. 1. Bridge Layout and  Elevation 
2. Structural solution  
 The substructure consists of two abutments and four intermediate piers. Its abutments are founded on 12.0m 
long piles (880 mm diameter). Shallow foundations are used for the piers and are set at the level of slightly 
weathered rock.  
 
The two piers that are within the limits of Václavická dam required a temporary cofferdam. Driven sheet 
piles for a total length of 8.0m (6.0m) with horizontal steel stiffening were selected as a suitable solution. The 
pier height varies from 11.0m to 19.0m. The shaft has constant 2.0 x 4.0m cross section. The 5.5m deep pier 
cap is also constant throughout the bridge. Concrete class C35/45 is used as the pier material.   
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Pot bearings are utilized for supporting the superstructure. They are fixed at piers 20 and 30, while the rest 
of the bearings is movable. Temporary supports with a teflon layer were needed at the piers during the 
launching.  
 
A composite cross section forms the superstructure. Welded steel I-girders utilize the steel S355NL class. 
The girders have constant 2.5m height and are 7.0m apart in the transverse direction.  
 
In the longitudinal direction is the superstructure divided in three different cross sections. The midspan, 
transition and support cross sections differ in the web and flange thicknesses. The I-shape cross beams are used 
at every 10.0m for transverse stiffness. The cross beams have 2.1m height at the abutments. At the piers, they 
are reduced to 1,5m and the rest (within the span) are only 0.5m deep. The composite action is achieved 
through the use of ø19 mm steel studs. Additional supports were welded to the top flange in order to facilitate 
the movable scaffolding.   
 
The composite deck is 13.2m wide and has a maximal thickness of 550mm. The superelevation is at 
constant value of 2.5%, the same as for the roadway.  
 
 
Fig. 2. Substructure during construction 
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3. Construction sequence   
Incremental launching method presented an interesting feature during the bridge construction. This solution 
was chosen as optimal due to the geometry and difficult access by the Vaclavicka dam and the adjacent class III 
road. The superstructure was launched downward, according to the alignment, at constant 2% from the 
Abutment 50 (Hrádek n/N) towards the Abutment 00 (Bílý Kostel). Detail analyses of the access to each 
support yielded this solution the most favorable.  
 
Prior to launching, it was necessary to construct a bank by the Abutment 50. This leveled ground served for 
the construction of concrete slabs, which in turn serve as a support for the launching structure consisting of 
steel sections. Additional rails were utilized for the movable scaffolding. Temporary construction supports 
were subsequently erected in the first span.  
 
At the same time, the girders were fabricated off-site in the lengths from 10.0 to 15.0m. These segments 
were laid out on the assembly structure next to the launching structure and welded together to form a single I-
girder. Subsequently, a crane was used to set the girders on the launching structure and then the girders were 
connected by the cross beams. This welded segment then represented the final section in its shape. The segment 
lengths were dictated by the length of each individual span, 40.0 and 50.0 respectively. Before the launching 
itself, each segment was stiffened by steel rolled sections and anti-corrosive paint was applied.  
 
         
 Fig. 3. (a) Launching structure; (b) Fabrication off-site 
The launching was accomplished by applying pressure at the ends of both girders, while the bottom flange 
was sliding on the teflon layer of the temporary supports. The launching structure was moving similarly to a 
cylindrical bearing. A set of synchronized jacks pushed at the end of the segments and moved the structure 
forward. One 50.0m long segment was set in place during a single work day. A construction of a single 
segment, including transportation, assembly, survey, painting and necessary inspection, was accomplished in a 
time period shorter than three weeks. After the first segment was placed, the second followed and was welded 
to the first one. This whole process was then repeated.  
 
After the launching, rails for the movable scaffolding were set at the temporary supports on the top flange. 
Casting of the composite deck was done in segments by systematically changing the support and span sections.  
158  J. Jachan et al. / Procedia Engineering 40 (2012) 154 – 158
J. Jachan / Procedia Engineering 00 (2012) 000–000 
4.  Conclusion  
The whole superstructure including the cast-in-place curbs and concrete barriers was completed at the time 
of publishing this contribution. To finish remain the waterproofing, pavement, utilities and necessary finishing 
works in the bridge vicinity. 
 
The construction was accomplished rapidly without any complications in the difficult access terrain. This 
proved the chosen steel concrete composite superstructure appropriate, especially for the case of segmental 
launching construction. It is a quite unique example of a launched bridge in the Liberec Region.  
 
Fig. 4. Launched steel superstructure 
